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Agenda for High-Gradient Collaboration Workshop 
 
First Morning Session Chair: Richard Temkin 
9:00 am Wei Gai Welcome and some announcements 
9:05 am Phil Debenham/Sami Tantawi (SLAC)“A few words from DOE and Advisory Council” 
9:15am Sami Tantawi “High Gradient Research Activity at SLAC” 
9:45am Shuji Matsumoto “Update of KEK X-band activities.” 
10:05 am Antoine Descoeudres “CERN DC vacuum breakdown experiments for CLIC.” 
10:25 am Juwen Wang “SLAC activities for CLIC High Gradient Structure R&D.” 
 
Second Morning Session Chair: Sami Tantawi 
11:00 am. Manoel Conde (ANL) “Update on ANL AWA Facility.” 
11:20 am Shigeki Fukuda (KEK) “Design Studies of X-band multi-beam Klystron.” 
11:35 am Michael LaPointe (Yale University) “Pulse compression at 34 and 11 Ghz.” 
11:50 am Steve Gold (NRL) “Update on the Magnicon Facility Activities.” 
12:05 pm Derun Li (LBL) “Normal Conducting RF cavity R&D for Muon Ionization Cooling.” 
 
First Afternoon Session Chair: Jay Hirshfield 
1:30 pm Kazue Yokoyama (KEK) “Status of high gradient experiments at Nextef.” 
1:50 pm Rich Temkin/Michael Shapiro (MIT)“Progress on High Gradient Photonic Structures.” 
2:10 pm Lisa Laurent. (SLAC) “Pulse Heating Experiment and status report.” 
2:30 pm Valery Dolgashev (SLAC) “Status of single cell tests at SLAC.” 
3:00 pm Wenxi Zhu (UMD) “Temp. and Stress rise induced by cracks in accelerating structure.” 
 
Second Afternoon Session Chair: Steven Gold 
3:40 pm Wang Faya “Breakdown study of L-band SW and X-band CLIC structure.” 
4:00 pm Chris Adolphsen (SLAC) “Recent Tests of CERN X-Band Structures at NLCTA.” 



4:20 pm Jing Chunguang (ETech/ANL) “Transverse mode damped structure.” 
4:40 pm Jim Norem (ANL HEP) “Recent results from the other US high gradient collaboration.” 
5:00 pm Jay Hirshfield (Omega-p) “Multi-mode cavity for raising RF breakdown threshold.” 
5:20 pm Alexey Kanareykin (ETech) “New material and design for HG accelerator applications.” 
5:40 pm Diktys Stratakis (BNL) “Breakdown Studies under External Magnetic Fields.” 
 
Wednesday, March 4 
First Morning Session Chair: Gregory Nusinouvich 
9:00 am Zenghai Li (SLAC) “MP and dark current.” 
9:30 am Seth Veitzer (Tech-X) “Surface emission and Plasma radiation models for RF breakdown 
studies.” 
9:50 am Oleksandr Sinitsyn (UMD) “Self-consistent non-stationary 2D model of Multipactor in 
DLA structure).” 
10:10 am Helga Timko (CERN) “Multiscale modelling of breakdowns.” 
 
Second Morning Session Chair: Wei Gai 
10:50 am Grigory Kazakevich (Omega-P) “High Power 20 GHz 7th harmonic frequency multiplier 
for HG acceleratorR&D.” 
11:10 am Sergey Shchelkunov (Yale) “Diel.-lined structures for high-gradient WF accelerators.” 
11:25 am Jacob Haimson (Haimson Res. Corp) “17GHz Choppertron.Test Results and Status 
11:40 am Paul Schoessow (ETech) “Studies of multipactor in dielectric accelerating structures.” 
12:00 noon Rolland Johnson (Muons, Inc) “RF Breakdown in Pressurized RF Cavities.”



 CLIC centered efforts 
 SLAC cavity testing program 
 CERN DC arc program 
 KEK rf program (facility and results) 
 Field emission and multipactor backgrounds 
 Experimental measurement of Pulse heating damage 
  Modeling of crack formation 
 Single and multicell structure development 
 

Dielectric acceleration 
 Experimental results 
 Multipactoring 
 

Misc efforts 
 Klystron development 
 Multimode cavities 
 Photonic band gap structures 
 Frequency multipliers 
 New materials (dielectrics etc) 
 

NFMCC 
 Overview 
 High pressure 
 Magnetic field 
 
Misc Theoretical efforts 
 CERN arc modeling 
 NFMCC arc modeling  

Topics discussed 



CLIC Tantawi, Wang, Dolgashev, Adolphsen Yokoyama, Li, Laurant 
 
The CLIC program now demonstrated the gradient and pulse length they need. 
 The result of a 25 year R&D program 
 
Breakdown rates are under control. 
 
They worry about pulse heating, different alloys, etc.. 
 
They are looking at DC arc measurements and models. 
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Yokoyama 
Dark currents show Rad ~ E14,  Elocal ~ 8 GV/m 
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Dielectric acc. Conde, Power, Kenereykin, Simitsyn, Schehelkunov 
 
They have demonstrated 100 MV/m for short pulses, expect more 
 
They can model multipactor, but have no data at high power.
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Misc efforts, Hirshfield, Temkin, Fukuda,    
 
Multimode klystrons 
 
Multimode cavities 
 
Photonic band gap structures 
 
Frequency multiplication 
 
New materials 
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Multimode cavity 
 

 



NFMCC  Derun, Diktas, Rolland 
 
. . .should give their own talks 
 



Modeling Arcs, Timko, me, Veitzer 
 
Hilga Timko presented results from CERN modeling efforts 
 Mostly aimed at the DC test stand 
 Collaboration between CERN, University of Finland and Max Planck Inst. 
 
Me 
 Same old stuff
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Norem 

There are many mechanisms and many parameters at each stage.

 



 

 

FE electrons are not the only source of ionization. 
 

- These arcs are high beta, inhomogeneous, non – equilibrium, cold, weakly ionized, 
non-neutral, collisional, inertially confined plasmas with two weakly interacting 
electron populations - different from laboratory / fusion plasma experience.  

 

- The space potential is produced by inertially confined ions whose electrons have 
gone to the far wall.  The potential traps electrons, and the “sheath” is a function 
of the proximity of the ion cloud to the ionization source.  

 
 
 
 
 
 
 
 
 
 
 
- The net result is that field emitted currents are: 1) enhanced and, 2) extend over a 

larger range of rf phase.   The electrons execute synchrotron motion. 



 Summary 
 

The modeling effort is beginning to be productive. 
 We now have a first iteration of almost the complete breakdown process. 
 We can make predictions of all parameters at all times in the discharge. 
 The first iteration needs to be more complete and consistent. 
 We need experimental data 
 We need support to finish the modeling 
 
The Muon Collaboration is active and has unique capabilities,  
 Magnetic fields provide useful perturbations. 
 We look at high pressure gas, beam loading,  
  
Molecular Dynamics calculations are essential to understand arcs. 
 
We are looking at how surface modification can improve both SRF and NC cavities. 
 
 
 
 
 
 
Wikipedia: A breakdown is an instrumental form that features a series of breaks, each played by a different instrument. 
Examples of the form are "Bluegrass Breakdown" by Bill Monroe as well as "Earl's Breakdown" and "Foggy Mountain 
Breakdown", both of which were written by Earl Scruggs.  


